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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
obstructing undesirable programming in a MRAM device 
so that disablement of programming owing to scattered 
magnetic field of a memory cell being adjacent to a 
selection memory cell can be surely and simply 
obstructed. 

SOLUTION: A current IBL2 flowing in a bit line BL2 
generates a scattered magnetic field in a MTJ memory 
cell 13 in an intersection part of a bit line BL3 and a 
word line WL1. Then an adequate compensation current 
IBL3 is made to flow in the bit line BL3 to suppress 
influence of this scattered magnetic field, scattered 
magnetic field in the MTJ memory cell 13 can be 
canceled by compensation magnetic field generated by 
this compensation current IBL3. 
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(57) [££)] 

[««] issua*!-.!:*, m^^ey-fe^^p^LT 

^{cPUhT?#5<t5^ MRAMSSJ-*5«t5M*U< 

tfy hi»B L 2 £»,.5®3ft I BL2 fi. 
If s> hf&B L 3 1 17— KiHWL 1 t<0^$B(-fcSMT 

«BL3 {dSS ft*Stt«»C I bl3 Sr«E U r. ^JtflSSSft 

So 
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( 1 ; 1 1 , 1 2 ) a*!7- KSS (WL) £fc 

li^p^7^^I(PRL) fclfj/hJ* (BL) itf) 

iltW^co^^eyir/w (1 2 ) K» (WL 

1) itTyH (BL2) ilC^n^^^ttSft (I 

WL, I BL2 ) y> s ify S ^?WB& ( I WL, I 

bu ) » % mtRmvD^eV-t^ (12 ) i«Lt^ 
£4>4< Hio^^eyt/u ( l 3 , l B ) fcfc % * 

I7-Kj»*>SVM4^n^9^^*l (PRL) % *fctt 
tr^ h*l (BL3..JL5) , £fcteiulEP^UT^$ 

4>4< tti o^^y -fe/v ( i a , i 5 ) <D&m<om 
(sl) ^ mnmmz&ttm-rz>mmmm*imi-z> 

[ft*«2] «Mttt%«\ WU9*0 t>W (BL 

2) If y (BL4) (^Http-rs r i: 

:«®aaoT, atR>^y-fe/Ko^*yjfo5^ 

B K*3 v S < 5 «fc 5 &4tmNt*X£ £ its £ t 
[0 0 0 1] 

[^cojs-r^a^»] ^y-tr/i^-f- 

ilfy hlftiORfl04>4< it>lo©ffirtl:*)5MRA 
M^fi (MRAVHSia ; MRAM=magnetoresistiver 
Speicher««ffi£i* * y ) fc*5tt5, S*L<4V^n 



tcg|g£L-C^£'>4< i fc loo^^ey ir/H-t, 
[0 0 0 2] 

[«^Sf] H5tt, 17-K»WLi, r*UC*j-LT 

SI«icsa«*ix5v^^SMT j^^-y-fe/u (mtj = 

Magnetic Tunnel June t ion £ fc. ^magnet i scher Tunnel u 
10 ebergang) 1 £^^ElT*fc£o 

[0 0 0 3] MTJ^y-fcvWi. *fcQ£i£Ji 0*4* 

T L i > SIBSttJl (Wfc*iRioH«*ixfc«tt«) HM 

[0 0 0 4] *Jc«ttJBWMLrt^«^r«i<o«^ 
fci&S4«»tt\ 17- K*&WLrtO«»E I wLi: tTy h|» 

/Utt, iSSfetRc ^-T5o ^tlWl, f^«ttiW 
ML • HMLrt"C©«{b*[Bl^b<4v^\ sv^^cs 
¥^ (^^T) T'fc^i:, MT J ;**yir/W WBJgtft 
Rc t45 (Bl6co^fffi[Hl^^#fi8) 0 
[0 0 0 5] 4*3, H5l21*3V^-C, TR C J <D'&?> 

<o*lR]S:9)**.6ri^-e#Jxtfv WttlWMLrt^) 

[00 0 6] H6tt, Ify H*B Li, :tii^itl 
HfcjffitKTV^S^— K*ftWLioMfc:fe5. ffifetRc t 

!9, HBfcSUfeMT J^^ey-fe/w^WBUHSH-e*) 

40 [0007]|D5-|g36 ^fcf Ct-JLT$tfb5 «t 5 

MRAMif (MRAMSia) -tiX-PiX^ra i'-M 

TJ^^ey -fe/US:« Afc*»OAJBft* (Metallisieru 
ngssysteme) SraJiS-frixtf, ^4 9 BrV^iaHBaSSSrW 

[0 0 0 8] r<D<t 5 48(«l!l*tbT«, 3o(DM45 

7K/<yx- ->3>^prt|-es>5e r^^SrBl74v^L 
^5) -7hy^^^ (^hy^^^*3g) t-*5^T, 

so 17— K*WLitry h^B Li orate. SS^iBLT 
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r*u*. muz titz**v± s^te mm 

[0 0 0 9] 0 8 • 0 9OT U>f ^<!J ^(7)^^ 
tt, tWhy^K (B8) ^tiih?^^ 
(0 9) ffi^fiOMT J^^-yir/WC^UTiSJiJ^ia 

*mk-c*>?k wt-ia 9 <ds< ^xmm 

^PRL, y-hSlGL, y-**SLMWJSi6W 
[0 0 10] 

H[c*5tt £ ^ * y ir/w^ >f — /!✓ K£\ El 7 &v * L0 9 
tCbTt, StiS-rSfy h*ftBLi:!7— KilftWL (0 9 
^: J: o t ^ y t/u?:^n ^7 ^ y 

[ooiUHiott, -©»B£*ttftfc^ l l>a>-c 

!7-KiWLUt^7hiBLl, BL2, BL 

#17- KjftWL 1 SrSfcH. «SK I bl 2 «SfcTy h^B L 2 
?r&^tn^, fc Ibl 2 laoT^L 

fcO»HB L2 <D§m&, t>hiBL2^!7- KlftWL 

R&Wfc^UtJ: 5t-, try hi»BLl • BL3<tI7 — K 
iWL 1 ££>fflfc:fc6, MT J ^y 1 • 1 3 M 

[0 0 12] Kot, MRAM^gtC^oV>Tfi > 
IRMT j^^ey-fe/V'O^llcfcS (iffSi-S) MT J ^ 

^Zkti*+&\c&Z9 1&0 UtifA. 7*4?? $>?m 

[0013] m^i-, mmr-m^tt* &m%k &m 

WK£>£MT J ;<«y*yW: -«ttfc:a*L 
v\ @^iri~5^*^^ey rwi^LriRpicfis 



[0014] *38Wtt, _kf£<£> J; 5 *«e*orai«^Sr» 

WW y -feyWcWS Ltv^> y t/KD^P ^9 S 
[0 0 15] 

10 fete, ^^yt;^7^- yuKrt<^^* 

<z>IH0>*J>ft< th lo©Brti:fc5MRAM»Il:i3lt 

[0 0 16] r<0*jS6t»B:. ««ffl;gfL£s WWf 

^««Ect d til < twet- s r t tm* \ 

[0 0 17] _h|SOM«fl;«^, #Ji»t^l*3V>T 

[0018] -rttfcfe. -k!E<z>KjHrau *WStJ;h 
< t h 1 oco^ y -feyuoaUfi^Jft^, *SLSt#(cSf^ 

its mm-rz) «tffi«t^^ao«^ 

[0 0 19] 0^19, MRAMgWCfe 
V^T^ p ^^7^^^^•Cfc^^^yir/HcP^UTV^ 

[0020] ^tt, if 

co^rffitC<tttrt, fe^tt^fc^^^ey t;K*0/n^7 

[0021] *»wo*«fett, &m%k &m%k<D 

50 ^^eyir/u) jci»ffl-t-si«p^*3pUT?*>6. t^o<n 
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[0 0 2 2J ^P^/D^7^»lt « 

%L<n* * y t^Srtt^MRAMgficMtsyo 
[0 0 2 3] ro^jfefi, MRAM^®(D3l^^^eyir 

ww*y*A' (^n^^^^srtfe^jfcs^^ey-fe 

[0 0 2 4] ^n^^IfiiSfttfi, ^^eyir/w 

[0025] «fk, r^srcfi, aw^^ey-fe 

/^^Wig-T^^jl^^ ^ y ir/W£lS;b5 ^ y 

■R^^y-feyKO^n^^Blft^feSI^U ffico^^e 
[0026] ^y^fs, **ry-kM£«t>Z> 

nm<D~f?&>v, ±m<d^u ^*iei§«\ ^y^ 

tffc^T-fcSo ^^eyjRtUTtt. Mill _blELfctf 

So 

[0027] rttt-«tf?, mwti&m&B 

Z<Dlt$>^ 7* 79 GEL<ft^ 
ft) -fnjr^X**) S:i£»S*5ni:36$BrtBi:*5 0 
[0 0 2 8] ^Oirffi-Cfi, il^^yir/W-BS 

*yir/u (wwsy^y-t/u) (^t^mii 
Ma-rs^y-t^ m\»i**y*M tcus^s^y 



9AEi») t«^gE(BtidS>5*t[Ri^^y-fe/KZ>^^y 

#»«r«HM-*-* r t *s»£ <h ft 5 G 
[0 0 2 9] ft:fc\ rc^^, ttfltttfflS:* 7**9* 

iot^^^yt/v (fcctt^-t^jaffl^^^ey-fe/v) 

So 

io [oo3o] mmm<D&m*m 

5ft*ffili, MRAMif^^iM (^^y-feyuSrW 
[0 0 3 1] r©*ttJJl*5V^-C, MRAMiS- 

20 [0032] *fc, :^ffiaot^^7^^t 

y h^ir^^^^^y-fe/^^U 17— KUli if y b 
j»fc-C^^y't/wS:*tp«ig-Cfco-rfcJ:v\ S/c, 17 

/V-t LTMT J ^ ^ y ir/V^tt5MR AM^Iid# 
[0 0 3 3] 

30 &R^xmMzmFi-rz>o hii*, MTj^^yt;^ 

TJ^^ey ir/M^n ^ 2 

1— 4*3±WUE^RBU*:H5-'9IC*3V^TW:, 
40 [0 0 3 4] HI, H3 2 joct^l214fC^oV>r^, HI 1 0 
V^5 0 ft*3, iiflf, bTy hj»*5j:0?!7- KlftfflO^r— ^ 

/u©*Wffitt**»-efc o , u^t>, if y b«s*3«t^i7 
[0035] in i nnffimmx^ aio co^e^^ 

50 ^IC, MTj^^eyt/uh^ t^hiBL2i: 
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17— MftWL 1 b<D3mmZ-&^XZfu?7%i/y£ti 

[00 3 6] SI 1 -Ctt. BIO [rUHI^ try h 
iBL2 rtSrHBOBrt^lRl»t-CSHx5^o S >if 
««EIbl2 iaot*4tS, ««Hbl2 ^ttsria^u 
fc 0 ro®gfE I bl2 tt, fcTy hllB L 2 £ !7— KiWL 
1 i:02KIUfP^*3V^T, MTJ^^!)t;H 2 ©lirt 

K»««IwLlcJ:9«{lt*ix5«aii:i:t>J!i, v\b*$>5 
MT J * ^ y ir^ 1 2 ^^d ^9 * y^^ 0 

[0 0 3 7]i^ Ify H»BL2S:SHxS«8IEIbl2 
M\ try hilftBL l*5,fct5try hiBL3i:y- KiW 
L 1 t^^©ffi«^fc*a««S:5S^*^:5 0 

^S^^WSSfctt IVn^AjfSL (Program Dist 
urbs) J 

[0 0 3 8] fc*3, ^<DJ:5ftl»»tt, MTJ^yi? 

j * y -fe/v l 2 <o^w W*»fifc# £ 0 fed** 9 

[0039] ^tt, HioaewBm B«si/rv> 

« tr y h^B l 3 m «t 9 , m^tztimnffi i b L3 *26 
naoT, MTj>*yt/n 3 \c#»z>smmm& 

[0040] *4b\ oaotii «j«a«-ef«»5 

tbStTy hjgftB L(7)«{Cjir/TV^SSUfi^S L (0 9 
[004 1] *»W^iS*»^ffi<oSI«»1IBS:H2*j: 

i bl2 , j * y -fe/w 1 1 • 1 3 (nmmzmnm 

BL4. l^}:J:otil fy hBB L4i^ *l 

£>S«fEte:J:0. ««EIbl2 K<fc5bfy hiBL3rtOf 
SLBK&*«^*-fr5 0 rHtcit), lfyHSBL2rt© 
^ ^ V^®«t I bl2 [CX «9 , tTy b*ftB L 3 i !7 
— KillWLl tO^fc^MT J^^yt;H 3 
5, ^n^^^WScoai^SrBSjh-t-SJ: ilcftot 



[0 0 4 2] ft*3. ttflHtt»&2B£$-e:<5 

tr^ h^BL4rtcom?ftiBi^ te. MTj^^eyt/n 

5/c^C0HJftlBL4 iaot, tfy bSftB L4i 17— K 
iSSWL 1 ^«:fc§MT J ^yi?/M 4 ^^a^^ 

[0 0 4 3] 03tt, #Jf t*y h*|B L 

1, BL2, BL3^\ 17— KiRWL 1 & 2*5 £0*17 — 

K^wL3&4<tv^^mm-r^(D^\ sr^-rtftKia-e 
fcs, tib*), MTj^^yt/Hi, i2, is, 

1 4 *r*L-e*U tTy h$ftB L 1 1 17— FiWL 1 & 
2b<DWl. !7— Ki»WLl&2i:try MHBL2fc<0 
tfy h^BL2<h!7— KUWL 3 & 4 £<E>Kk *5«t 
20 Ut, 7- K»W L 3 & 4 t f y H»B L 3 i: ©Ml:*) 
£</ 

[004 41 04ft roi5**»*^«*Sr^m 

^nrssaiBm) m^rt. s;-w»wLifctry 

hi(SBL2t«Cfc5MTJ^^yt/H2 ^ 57 — 
KiWL lasjztfe y ^6 12^0^7^^! 

[004 5] Z(Dm&X*^ MT J ^ y 1 3 [d*5 

30 tTy h»BL3rt^jaa*««««ElBL3 tCio 

TBBJbSJtS. -T^-b, r^MM«lBL3 Wot 

r^wmiw (®jft 1 bl2 \££z>mmi&&) z 

[0 0 4 6] Z.ZX-f%mt£<Dtes ^^®rt{-fcS. !7- 
K*|WL 1 t try biiB L 5 iOWtttlfSMT J ^ 

try hj»BL2(C^U ftSKifMT J^^yt/Ha 
^:l^l^MHS:«Forv^5o b^^b, MTJ^*yt;H 
40 5 tfy h^BL2tCgftHS^ P n^^^>^^I 

!?5iv^«i^^ts o ^tt, M 
TJ^^eyiryuis tcfett^^o^^ ^^^»*^gft 
fi, MTJ^!Jt;W3 ^>^<t 19 *>*»ft9*#V\ 
[0 0 4 7] U^U r^^a^^^^^K^f^ 

5^, jaa*ffi«««ElBU5 Srlf y h^ftBL SSriil^T 
i£$r<h-e N «SftlBi.2 t^S<5<MT J ^^ey ir/H 5 

50 rt^prtB-cfcSo 
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[0049] ^mmcxtii^ it t ?L&mm£<D 
&x*&w&&btiz>%:btf, mifm^mmvxi^m^ 

ffimmffi*&mmm®mz.£V)m&£i£x. tzt^itwi 

[0050] &tz, rnKDrnm^m^^^x, mrnmm 

5<t5t-urt>ctv\ *fc, t-y hjR 9 y—*m, 

¥fl to£#-e& o x h <t v \ 
[0 0 5 1] £fc, «^ccoy^ey-fe^Sr*i- 

3itR^^y^co^^y^^^-r^>^^> iitR^ 
^- y ±/u£X^<D* ^ y < <fc 

k\,^z\khX%Z> 0 

[0 0 5 2] MRAMgf^n^7^^:S 

^eyi?/i^ ilJR^yir/i^MS&tf y h^B Lir!7 
- Ki»W L (fc £ 1/ 9 ©7W^y a ^Xte 

Zfvjfy * y^iPRL) }Ciot7 P P/7 S >-^-T£ 
H7Jfc1^UH90>T U^y<]) ism ><Do*>¥ 
(Os< y 3 y^MR AM^Sco^ y -fe/P^ >f — jv 

b*<Dmm<ntz&\z&m^zMm&te<, tth^tinm 

"ixSo *fc, iioit r (Dmn \C7jk-t h<ox 

!7 — K»WL 1 t tfy h«|BL 1, B L 2 , BL 
[00 5 3] *fc, *»Wlc*3*t5*t«fla»Sr, ^y h 
n ^ * ^^iB*fcfi^Bftf4o*>5^ * y -t?/K£>«tKS£ 
*k£ltZ>£o\cWi7£VXh£\<\ 



[0 0 5 4] Sfc. MRAM3S»dtt:. SR(cit«K« 

nM<Dmmim^mw^%m&km*ma*mm<D 
rafiiic, MTj^^eytyH z ^tf^hikB 

L 2 t V— KlftWL 1 £©£||^:fc^T:^u^ ^ v 
rtbli, !7-KiWLl(7)yPi/7^y^ 
10 t« I wl^: If y hSB L 2 ©^n ^7 ^ y^tJS I bl 2 
^lac T3&3rr 5fl&&a*M-r £ r £ J: t> £ C £ Q 

tfy h«ftBL2Sr«fttb5mSElB L2 te x try MR 
BL1-BL3£!7- K«WL1 £<D2fc3l«B<0fB«K:« 
aatt§M8£S** MTJ^*yt;Hi • 1 3 <D7u 

U5mt j ^^ey ir/w 1 • i 3 <o^mx<D^nmm 

ric^s^o ^7 ^ y^ftfc^MT J ^ y ir/v. 1 2 
20 [0 0 5 5] H2t^bfc^Jfi^fi|{c|iU £TF 

2Sr«ftixS^ , i3^7^^^«8lElBL2 ^MTJ^^yt 
/Hi • Is oflWK«SUBa»«r3S***, tf y MB 

^HttPStt, rcom«Efi, try h^B L 3rt^«iffi I 

bl2 (a^tMiW^T, try'M»BL2rto 

— KiWL 1 t^BlCfcSMTJ^^ilt/Ha k^n 
30 ^7;ymt«l^^3mo ^^c. 12© 

tt«a»srii^-r5 tf y h^B L4to 

«SK I bl4 tt, MTJ^^ey ir/w 1 3 rt^WTtfcSLflatii 
*»*3fe^lii|||jllc+6 f$ if <z>*:# * * r t 

LV^s, rtttt, tf y MSB L 4 i: 17— K£ftWL 1 t<D 
BJCfc5MTJ^yt;H4 t^n^^^^^^tt^) 

-C, 7 p n^^^^^Si5filBL2{-c]:oT^C5MT 
40 [00 5 6] ^fc, MRAMiglCjo 

Z>z\khX$Z> 0 

[0 0 5 7] *fc. B9fc«Lfc#J*T?tt, b'yhiRi: 
Siv>|BiS«ofc5 (iifl try h«6<Oj£<{c:iaB$ 
tb v try hiRt l*flS*|£UTi/^J:5*) y-*» 
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[0 0 5 8] 

[3WJG>3»*] W±co<t5^ *38^o*«feW:, ^^]) 

H»£<&M<Z>*J>ft< t t 10(Dffi^iC 
*>SMRAM3Sfi(C*5*tS, S£L<ft^:/u>r^ >- 

[0 0 5 9] n<0*«fe"er±, «fU* 

[0 0 6 0] -h|5<D«^«^^r N #«*IC*5V^ 

[00 6 1] MR AMagBrt^V^T^o 

tfy% ^>mS£T*1hZ>* * y ir/HcP^ * y 

1-£><fc 5MftoT^5 0 

[0062] ^tt, zi<nffim&m*, tr 

* MMsfctt?— k**, fcsvMaw&LTv^^yiz 

[0 0 6 3] *5SW<o*i£fi, 

r v ^ 5 fc «> jc, «a«*^i8^*5i#^BajB fc ft s fe -e 

[0 0 6 4] **W(0^n^$^^i6W:. * 

*<z>p« y ir/u£^£MR AM^gtc#i~£ :/n 

*ffi^*sv^T, ji^^y-fe/^jfi^ffie^s^^y 

*/W^Bifc^7«*y»^#««SESrflEt*xeSr^, r 

otflttsiaot, 3i^y^ey-^/uo^^-y«6^fc5i 
ji^^-y-fe/w^o^^ey-fe/u^g 

fc»wc/hS < -f 5 * 5 ft*l«W»Sr»^S*S*ffi-e 



[00 6 5] r. <o*-&-ei4, ii^ -=e y -fe/KOififiFfctt 

«E*«Ei-J:3fc*o-Cv^5. ^LT, i©*MMKi(Elc «fc 
or, fficSLfiSSS:, jgtRp<*yir/H^©;^y-fc/u© 
ffi«»c*JV^T/h$<-t-5J:54, StffiBa&«r$S£-r* «fc 

[00 6 6] nfucj: 0 , r ©3Wfe-Ctt, M«W 
J: oT<S*-e*afc«>, 

ft) T'p/y?^ fc^<S*4::i:a«fl)Bi:*a. 

[0067] ztoxm-ctt* mw^y-tMcm 

&-rZ**V±;i>- (PgM^-y-fevw) teSfrTSIRSUBHi 
<D$£®*mm-i-Ztttb{z^ r ©pjM y -zmz £ t> 

m\z.±^xmmmm&&±£&tbtiz>tztt>, Karate 

[0 0 6 8] ftfc\ ffl«m«(ESr, yn^'; 

v^ofc»©««J:9 t>a<K3&T5r Uv\ 

<toT*ff6]^^-yir/w (*3 < tTJ ? - ; ecDJlHcDy ; ey-fe/i') 

[0 0 6 9] sfc, r.©*«fe-cr±, mSL««ro^#^(H 
«^c©^a^^*y-fe/HcMfc5asfc© 

**:})m\^ HSfS^tJ;5l-Lt'biv\ ^©<t 
30 5ft^ffi(4. MRAM^S*s#S«jg (^-ey-fe/PSriffl 

[00 7 0] ^<O^Sfe^*JV>T, MRAMill; 

*j ft 5 west § «iSLa»*-fe -ews ay 

[007 1] Sfc, r©*-j£icJ:or7°oj/7$>^-r 
40 StT-p< ; ey-fe/w^tp«5gT-*)oTt 3< tv\ 7 
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